The EtOAc, n-BuOH and H 2 O subextracts of the crude MeOH extract of the aerial parts of Sedum caespitosum (cav.) Dc. were screened for cytotoxicity using the neutral red assay in Chinese hamster ovary cells as well as their protective effect against H 2 O 2 induced cytotoxicity in human red blood cells. While the extracts did not show cytotoxicity, they displayed a protective effect compared to a blank and ascorbic acid. Gallic acid (1), kaempferol 3-O-αrhamnopyranoside (2), quercetin 3-O-β-glucopyranoside (3), quercetin 3-O-α-rhamnopyranoside (4) and myricetin 3-O-α-rhamnopyranoside (5) were isolated from the EtOAc extract and identified by 1D-and 2D-NMR. The protective effects of the isolated compounds against H 2 O 2 induced cytotoxicity in human red blood cells were evaluated and 5 was the most active.
The genus Sedum is represented by 33 species in the Flora of Turkey [1a] . Some Sedum species have been employed in folk medicine for their antidiarrheal, wound healing, and diuretic properties as well as for the treatment of chronic viral hepatitis [1b,1c] and others are edible [2a,2b] . This genus contains monomeric flavan-3-ols, flavonoids [2c] and alkaloids [2d] . We herein describe the first isolation and structure elucidation of secondary metabolites of S. caespitosum as well as the neutral red (NR) assay evaluation of their cytotoxicity and that of the extracts to Chinese hamster ovary cells (CHO). Their protective effect against H 2 O 2 induced cytotoxicity to human red blood cells has been also investigated.
Phytochemical studies on the EtOAc extract led to the isolation of gallic acid (1) [2c], kaempferol 3-O-α-rhamnopyranoside (2) [3] , quercetin 3-O-β-glucopyranoside (3) [4] , quercetin 3-O-αrhamnopyranoside (4) [3] and myricetin 3-O-α-rhamnopyranoside (5) [3] as identified by comparison of their MS and NMR data with the literature. The cytotoxicity of the isolated compounds (5 µg/mL, 10 µg/mL) ( Figure 1A ) and extracts (10 µg/mL, 25 µg/mL, 50 µg/mL, 100 µg/mL) ( Figure 1B) were evaluated by the NR assay. The samples showed no cytotoxicity at the tested concentration which were therefore used for the hemolysis test.
Phenolic compounds exert their antioxidant effect by scavenging free radicals. Since the oxygen supply to the body is carried out by erythrocytes, these cells are constantly exposed to possible free radical-mediated injury and are a good model for measuring in vitro oxidative stress [5] [6] [7] . The plant extracts showed significant protective effect against H 2 O 2 induced hemoglobin release from erythrocytes ( Figure 2) with the EtOAc and n-BuOH extracts the most effective. The isolated compounds showed antihemolytic activity except for compound 1 which showed a protective effect only at 5 µg/mL ( Figure 3 ). at 100 ºC for 1-2 min. The ESI-QTOF mass spectra were measured using a Waters Micromass Q-TOF spectrometer.
Plant material: Sedum caespitosum was collected from Erbaa, Tokat, Turkey, in April 2009. A voucher specimen was deposited at the Herbarium of the Faculty of Pharmacy, Hacettepe University, Ankara, Turkey (HUEF 09001).
Extraction and isolation:
The air-dried, powdered aerial parts of S. caespitosum (80 g) were extracted with MeOH (4 x 2 L) at 35ºC. The combined MeOH extracts were concentrated in vacuo to yield a residue which was suspended in water and partitioned with petroleum ether (PE) (4 x 100 mL), EtOAc (4 x 100 mL) and n-BuOH (4 x 100 mL), successively. The EtOAc subextract (5. Cell culture: Culture media, fetal bovine serum (FBS), nonessential amino acids, phosphate buffered saline (PBS) and trypsin were purchased from Invitrogen. Chinese hamster ovary (CHO-K1) cells were purchased from Hıfzısıhha industry (Ankara, Turkey) and grown as monolayers in Falcon flasks with culture medium supplemented with 10% inactivated fetal calf serum, 50 IU/mL penicillin and 50 g/mL streptomycin sulfate (complete culture medium) in a humidified incubator at 37°C and 5% CO 2 atmosphere.
Neutral red (NR) uptake assay:
The neutral red accumulation assay was modified from the literature [8] . A total of 10×10 5 cells/well was plated in 96-well tissue-culture plates. Cells were treated with different concentrations of extract (10 µg/mL, 25 µg/mL, 50 µg/mL, 100 µg/mL) or isolated pure compounds (5 µg/mL, 10 µg/mL) for 18 h at 37°C in 5% CO 2 in air. After exposure to Trimethoprim, the cells were washed twice with phosphate buffered saline (PBS) and incubated for 3 h with 200 µL of medium containing 0.004% neutral red dye. The neutral red medium was discarded, the cells rinsed twice with warm (37°C) PBS (pH 7.4), the plates shaken for 10 min, and the solution absorbance in each well measured in a Microplate Reader at 540 nm, and compared with wells containing untreated cells. Cell viability was plotted as percent of control.
Protective effect against H 2 O 2 -induced cytotoxicity in human red blood cells:
Blood samples were collected from healthy volunteers in heparinized polypropylene tubes. After immediate centrifugation (1000 g, 10 min, +4°C), the plasma and buffy coat phases were removed and the erythrocytes washed 4 times with PBS. The hemolysis assay was done according to the literature [6, 7] . Briefly, the pretreatment stage was carried out by adding different concentration of extracts to 200 μL of erythrocyte suspension and incubating at 37°C for 1 h. A positive control for this experiment was prepared by pretreating the erythrocyte suspension with 1 mL of 10 mg/mL of vitamin C dissolved in PBS. The non-pretreated erythrocyte suspension was used as the negative control. The volumes of all pretreated and non-pretreated erythrocyte suspensions were adjusted to 2 mL by adding PBS. Oxidative stress was induced by adding 1 mL of 10 mM H 2 O 2 and incubating at 37°C for 150 min after which the released hemoglobins in the supernatant were measured at 540 nm and reported on the basis of the maximum absorbance (100%) in the aliquots of H 2 O 2 induced hemolysis
Statistical analysis:
The student t-test was performed as a nonparametric test to evaluate the significance of the differences between groups. p < 0.05 was accepted as significant.
